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Objectives
Learning objectives for this presentation:
1. Participants will be able to list at least three 

common homecare safety issues.
2. Participants will be able to list at least three 

simple steps the RT can take to promote patient 
safety.



FDA MAUDE Database



National Fire Protection 
Association (NFPA)

• www.nfpa.org
• 617-770-3000
• Quincy, MA.

http://www.nfpa.org/


Oxygen Issues

https://mail.aol.com/webmail/getPart?uid=27708863&partId=2&scope=STANDARD&saveAs=oxygen+fire.jpg
https://mail.aol.com/webmail/getPart?uid=27708863&partId=2&scope=STANDARD&saveAs=oxygen+fire.jpg


MAUDE Database

• 1/1/2009 to 6/30/2016 = 130 Deaths related 
to oxygen concentrators
– 58 deaths due to fire, 26 definitely attributed to 

smoking
– 21 deaths due to low flow
– 14 deaths due to low FiO2
– 8 deaths due to unknown malfunction
– 9 deaths due to power loss



NFPA Files
Nebraska
A disabled woman on oxygen and 2 firefighters 
were killed in a fire when a cigarette ignited a 
sofa.  The oxygen system caused the fire to 
spread quickly to the rest of the house– which 
caused the roof to collapse while the firefighters 
were on it.



NFPA Files
Tennessee
Two elderly neighbors died in their apartment 
building when one of the women discarded a 
cigarette on a recliner.  The fire was intensified 
by her oxygen tubing along the chair.  The 
neighbor woman, who used a walker, died from 
smoke inhalation as she tried to leave the 
building.  



NFPA Files
Oregon
Fire started in group home in a recliner, then 
was intensified by stored oxygen in one of the 
resident’s bedrooms.  4/5 residents had mobility 
impairments (walker, wheelchair).  4 residents 
perished in the fire.



NFPA Files
California
A 55 year old blind man died of exposure to heat 
and smoke when his bedroom caught fire.  Several 
large-diameter power cords were plugged into 
power strip, which was covered by clothes and 
books.  The overloaded strip eventually created 
enough heat to ignite.  His concentrator and 
portable tanks contributed.  The battery had been 
removed from his smoke detector.



How Many Safety Issues?



How Many Safety Issues?



CPAP (BZD) Issues



78 BZD Device Deaths
• 8 machine failures

– 24 hour ALS pt. / 
corrosion

– 1 needed “loaner”
– 1 error code/large 

leak

• 1 valve stuck on FFM

• Device turned off, mask 
on

• 2 entangled in tubing
• 4 accidental disconnect
• 1 O2 disconnect, no 

alarm
• 4 vomit (2 d/t smell)
• 1 nose-bleed



RAD (MNS) Issues





MAUDE Report
“Alleged event was likely caused by the intentional 
off-label use of the device. The patient’s outcome 
was potentially caused by the device being used in an 
off-label manner if the cause of the pt expiring was 
the result of the loss of bilevel therapy from the 
device. The manufacturer therefore concludes 
further action is not appropriate.”

In other words, if he died because the 
machine stopped, he shouldn’t have been 
on that type of machine!!!



Using RADs for NMD
• Not all Bilevel devices have power loss alarms
• Most Bilevel devices do not have internal battery
• System problem (13 month capped rental)
• No reimbursement option for second Bilevel device 

– Provide bag/mask when appropriate

• Consider transitioning to ventilator with                
alarms & battery capability if device used > 12- 16                                               
hours per day (regardless of NIV or IV)



Maude Database: MNS Deaths

In the past 6+ years:
3 deaths due to power failure
3 deaths from machine failure
1 death from patient disconnect
3 deaths from non-vented mask
1 death from tipped humidifier



Ventilator (CBK, NOU) Issues



#1:   Alarm Hazards:  Inadequate alarm    
configuration policies and procedures

#5:   Ventilator Disconnections not caught 
because of mis-set or missed alarms



MAUDE Report #2031702-2009-00220, 
Report Date 12/3/2009, LTV, Death 

It was reported that the patient decannulated while 
connected to the ventilator. The patient’s mother 
reported the ventilator did not alarm, and the patient 
passed away.



MAUDE Report  #2031702-2011-00096, 
Report Date 5/3/11, LTV, Death

It was reported that the patient’s mother came into the 
room and found the patient had pulled his trach out and 
had passed away. The patient’s mother reported the 
ventilator had no audible alarms.  



MAUDE Report #2518422-2013-01772, 
Report Date 8/2/2013, Trilogy, Death 

The mfr received info indicating a patient expired while a 
ventilator was in use. The customer alleges the ventilator 
did not audibly alarm when the flex tube became 
disconnected from the patient’s tracheostomy tube.



MAUDE Report # 3502341, 
Report Date 10/17/2013, Trilogy, Death 

Mother stated patient was napping in a playpen and had 
decannulated himself. Patient was on one end of playpen 
and his trach tube at the other end still attached to the 
ventilator circuit. Mother stated that the SIMV rate was 
set at 12 and  ventilator was not alarming. Mother stated 
that ventilator started to alarm once she disconnected the 
trach tube from the ventilator circuit. Mother was asked 
by DME personnel if the pulse oximeter was alarming and 
mother stated that the pulse oximeter had not been 
placed on the patient. Mother stated that doctor  told her 
that the pulse oximeter could be used at night, so it was 
not on the patient.



MAUDE Report #2518422-2011-00113, 
Report Date 8-23-2011, Trilogy, Death 
The mfr received info alleging a ventilator failed to 
audibly alarm when a pt pulled his tracheostomy tube 
out. The pt expired. According to the caregiver, the 
ventilator was not audibly alarming for the circuit 
disconnect when she entered the room. The ventilator 
was returned to the mfr for investigation. The device 
passed all testing and was found to operate and 
audibly alarm as designed.  The ventilator's error log 
was reviewed and no errors which would indicate a 
device or alarm malfunction were present. 



(continued)  The direct view report confirmed the 
circuit pressure never dropped throughout the 
reported event. The pt circuit that was in use at the 
time of the event contained a heat moisture exchanger 
(hme) and a size 4.0 trach tube. At the time of the 
event, the pt circuit appears to have had enough 
resistance from the hme and small tracheostomy tube 
size to maintain enough pressure so that the set low 
pressure limit was not exceeded to result in an audible 
alarm. 



20 years, 39 Children, 8 Deaths
No. Diagnosis No. years on 

vent
Cause of death No. years at 

home

1 SCI 
C2 Quadriplegia

16 y Ventilator disconnection, died at 
home

15 y, 7 m

2 SCI
C2 Quadriplegia

5 y Cause unknown, found dead in 
bed at home

3 y, 8 m

3 SCI
C2 Quadriplegia

12 y, 10 m Bowel obstruction, peritonitis, 
died in hospital

6 y, 8 m

4 SCI
Quadriplegia

8 y, 6 m Unknown, died sitting in 
wheelchair after eating

0 y, 5 m

5 SMA 5 y, 1 m Seizures, metabolic, died in 
hospital

4 y, 8 m

6 Demyelinating neuropathy 4 y Fall-accident in wheelchair, died 
while living at home

3 y, 1 m

7 Myotubular myopathy 5 y Overwhelming viral illness, died 
in hospital

3 y, 0 m

8 Unknown myopathy 11 y, 10 m Ventilator disconnection, died at 
home

10 y, 5 m

Adapted from: Gilgoff RL, Gilgoff IS.  Long term follow up of home mechanical ventilation in young children with 
spinal cord injury and neuromuscular conditions.  J Pediatrics 2003; 142: 476-480.



SIMV, PC 20, PS 16, PEEP 4, 12 bpm 
HP 40, LP 10



SIMV, PC 20, PS 16, PEEP 4, 12 bpm
HP 40, LP 10 



Test With Emergency Tube



Chest. 2001 Feb;119(2):562-4.
Kun SS.  Home ventilator low-pressure alarms fail to detect 
accidental decannulation with pediatric tracheostomy tubes.

CONCLUSION: We conclude that ventilator low inspiratory-
pressure alarms fail to alarm during simulated 
decannulation with small tracheostomy tubes commonly 
used in children. We speculate that low-inspiratory-
pressure alarms set at 4 cm H2O below the desired PIP 
will detect more decannulation than when set at 10 cm H2O 
below the desired PIP.

No Alarm Conditions



Astral Disconnection Tolerance Alarm



Astral Disconnection Tolerance Alarm



Astral Disconnection Tolerance Alarm –
Simulated Decannulation



Astral Disconnection Tolerance Alarm -
Disconnect at Catheter Mount



MAUDE Report   #2031702-2012-00122 , 
Report Date 5/8/12, LTV 

It was reported that the patient passed away while 
connected to the ventilator. The ventilator did not 
alarm. The patient was on a flex tube which was 
kinked.



MAUDE Report #2031702-2010-00060 , 
Report Date 4/8/10, LTV

It was reported that the patient had a mucus plug while 
connected to the ventilator, but the ventilator did not 
alarm. The patient passed away.



SIMV PC 20, PS 16, PEEP 4, 12 bpm



SIMV PC 20, PS 16, 12 bpm
Simulated Mucus Plug



Test By Obstruction



Pediatr Pulmonol. 2010 Mar;45(3):270-4.
How much do primary care givers know about tracheostomy and 
home ventilator emergency care?
Kun SS, Davidson-Ward SL, Hulse LM, Keens TG.
Division of Pediatric Pulmonology, Childrens Hospital Los Angeles, Keck School 
of Medicine of the University of Southern California, Los Angeles, 

•152  PC surveyed (108 parents, 44 nurses):

•96% - expect a low pressure alarm with decannulation in 
Pressure Control
•52%  expect high pressure alarm with  mucus plugging in 
Pressure Control



Causes of Death in Pediatric HMV

Edwards, Journal of Pediatrics, 2010



FDA MAUDE DATABASE

Several deaths due to oxygen disconnection 
with no alarm (various home ventilators and 
CPAP, RADs).



Astral, HT 70, Vivo



Steps RTs Can Take to Improve 
Patient Safety



How Many Safety Issues?



How Many Safety Issues?



Evaluate Emergency Plans
• Power Company

– Priority restoration, pre-service interruption 
notification

• EMS / Fire 
– Home safety evaluation
– Help with generator start-up
– “Charge station” during power failure



Review Emergency Procedures With 
Family Periodically 

It was reported that the pt passed away while 
connected to the ventilator. The pt had a mucus 
plug in the trach…. The family did not ambu bag 
with O2 at the pt trach but attempted to bag the 
pt by mouth via the mask. The pt had a cuffed 
trach which was not deflated during bagging via 
mouth. The dealer stated the ventilator passed 
general testing.  



Reassess Patient’s Dependency 
Periodically

• Does patient need to move to a device with an 
internal battery?
– Evaluate battery run time periodically 

• Does patient need a resuscitation bag?
– Remind to take with on all trips outside the home
– Review proper use periodically

• Does patient need a “back-up” vent?



Make Sure the Alarms Can Be Heard  
Over Household Noise

One day, when Liam 
was 3 years old, mucus 
blocked his breathing 
tube. Her husband was 
vacuuming…..By the 
time they discovered 
he was not getting 
enough air, Liam had 
suffered a brain injury 
that limits his ability to 
move.

Liz Kowalczyk, Boston Globe, 
12/11/2011



Astral Remote Alarm



Light Blinker



Ensure that the Patient Can Call for Help

E-Z Call and PA-1  from Med Labs (Goleta, CA) 



Ensure that the Patient Can Call For Help



Vent Moms Are More Likely to Be 
Tired & Depressed

Meltzer, Arch Int Med 2006





Screen for Alarm Fatigue
“Nurses and other 
caregivers can 
become desensitized 
to audible warnings 
when they hear 
beeps all day long, 
many of them false 
alarms”.
Liz Kowalczyk, Boston Globe, 
12/11/2011 Minimize nuisance alarms when 

possible with delay or duration 
features!



Check Alarms With Emergency 
Trach Tube!



Summary
• Reassess patient’s dependency periodically.
• Consider outcome of O2 disconnection.
• Simulate decannulation and obstruction.
• Unplug the vent from AC power and ensure that it 

alarms and switches to battery power. 
– Test battery duration periodically.

• Verify alarms can be heard.
• Verify ambu-bag handy and family trained.
• Verify spare trach tube handy and family trained in 

handling trach emergencies.



Questions?   Comments?

angela.king@
mobilemedicalhomecare.org



Survival on HMV

VMW
CHS

CPD

Edwards, Journal of Pediatrics, 2010



VAMP

• Discuss number of vents and 27% of deaths 
accidental.

• Discuss nurse education issues
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